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(54) Positioning of drive unit in an elevator shaft 

(57) In an elevator, a driving unit (1 07) is installed at 
the top of an elevator shaft (103) above a counterweight 
(102). Traction sheaves (110) engage with ropes and 
are rotated by the driving device (107). These traction 
sheaves (110) are positioned close to wall surfaces 
(103b) of the elevator shaft, that are adjacent to its wall 
surface (1 03a) facing the counterweight (1 02). The trac- 
tion sheaves (1 10) are also positioned outside the hori- 
zontally projected plane of a car (101). 
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Description 

[0001 ] The present invention relates to a traction ele- 
vator which obviates the need for a machine house for 
installing a driving device. s 
[0002] Recently, to eliminate the need for a rope ele- 
vator machine house installed at the top of the elevator 
shaft in relation to a right to enjoy sunshine, various ele- 
vators such as a linear motor elevator and an elevator 
whose hoisting device is installed in the gap between 
the elevator car and the elevator shaft wall have been 
proposed. 

[0003] FIG. 1 shows an outline of an elevator, such as 
described in Jpn. Pat. Appln. KOKAI Publication No. 2- 
23492, in which the armature of a cylindrical linear 
motor 51 is built into a counterweight 50. A car 52 is 
moved up and down via a rope by the driving mecha- 
nism of the elevator, which is built into the counterweight 
50. This eliminates the need for a machine house in a 
conventional rope elevator. 

[0004] The linear motor elevator shown in FIG. 1 has 
the advantage of making a conventional machine house 
unnecessary. However, an overhead sheave for sus- 
pending a car must be installed above the car in the ele- 
vator shaft. This increases the height of the elevator 
shaft itself, so the elevator shaft protrudes from the roof 
of the building. This makes the elevator not satisfactorily 
effective. Additionally, since the driving device is 
attached to the counterweight, the plane size of the 
counterweight increases, and this increases the plane 
size of the elevator shaft. Consequently, the effective 
use area of the building decreases. 
[0005] FIGS. 2, 3A, and 3B show outlines of elevators, 
such as described in Jpn. UM Appln. KOKOKU Publica- 
tion No. 4-50297 and Japanese Patent No. 2593288, in 
which a hoisting device 53 is installed in the gap 
between the elevator shaft wall and a side surface of a 
car 55 at the top of an elevator shaft 54. 
[0006] In the elevator disclosed in Jpn. UM Appln. 
KOKOKU Publication No. 4-50297, as shown in FIG. 2, 
a motor is used as the driving device 53, and the car 55 
and a counterweight 56 are suspended like well buck- 
ets. A traction sheave 57 is placed in the upper portion 
of the elevator shaft 54. The car 55 is attached to one 
end of a rope 58 wound around the traction sheave 57, 
and the counterweight 56 is attached to the other end of 
the rope 58. The traction sheave 57 is driven by the 
motor, and the driving force is transmitted to the rope 58 
by the friction between the rope 58 and the traction 
sheave 57, thereby vertically moving the car 55 and the 
counterweight 56. In this structure, the driving device 53 
is large. Therefore, a conventional machine house is 
eliminated by increasing the size of the elevator shaft 
54, and the driving device 53 is installed in an empty 
space of the elevator shaft 54. 
[0007] In the driving device support structure shown in 
FIG. 2 in which the driving device is installed in the gap 
between the elevator shaft wall and the car, the rotating 



surface of the traction sheave 57 is perpendicular to the 
side surface of the car. Accordingly, the gap between 
the car and the wall must be larger than that in common 
elevators. This decreases the effective use area of the 
building. 

[0008] Trie principle of operation of the elevator dis- 
closed in Japanese Patent No. 2593288 shown in FIGS. 
3A and 3B is basically the same as the elevator shown 
in FIG. 2. A motor is used as a driving device 53, and a 
car 55 and a counterweight 56 are suspended like well 
buckets. A traction sheave 57 is placed in the upper por- 
tion of an elevator shaft 54. The car 55 is attached to 
one end of a rope 58 wound around the traction sheave 
57, and the counterweight 56 is attached to the other 
end of the rope 58. The traction sheave 57 is driven by 
the motor, and the driving force is transmitted to the 
rope 58 by the friction between the rope 58 and the trac- 
tion sheave 57, thereby vertically moving the car 55 and 
the counterweight 56. In this structure, however, as a 
method of installing the driving device 53 in an empty 
space of the elevator shaft 54, the driving device 53 is 
attached to counterweight guide rails 59a and 59b via 
fixing members. Also, to install the driving device 53 in 
an empty space of the elevator shaft 54, the rope 58 is 
extended via deflection pulleys 60a to 60c. With this 
arrangement, a conventional machine house is unnec- 
essary. 

[0009] In the structure shown in FIGS. 3A and 3B, if 
the rated loadage of the car increases, the thickness of 
the traction sheave 57 increases to make the traction 
sheave 57 unable to install in the gap between the car 
and the elevator shaft wall. Additionally, since the driv- 
ing device is supported by the guide rails, the load on 
the guide rails increases. Then, the size of the elevator 
cannot be increased. Also, since the return sheave is 
mounted on the car, the driving device support structure 
is complicated, and the number of parts of the structure 
increases. This increases the cost and makes the instal- 
lation maintenance troublesome. 
[001 0] Accordingly, it is an object of the present inven- 
tion to provide a machine-houseless traction elevator by 
which the plane size and height of an elevator shaft can 
be decreased. 

[001 1 ] It is another object of the present invention to 
provide a machine-houseless traction sheave elevator 
by which the size of an elevator shaft is equivalent to 
that in a conventional elevator with a machine house 
and a driving device can be mounted without forming 
any projecting portion on the roof of a building, and 
which has a mounting structure for firmly supporting the 
driving device. 

[001 2] According to one aspect of the present inven- 
tion, there is provided an elevator comprising: a car 
moving up and down along car guide rails; a counter- 
weight moving up and down along counterweight guide 
rails; ropes for suspending the car and the counter- 
weight; a driving device installed at a top of an elevator 
shaft above the counterweight; and at least one traction 
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sheave engaging with the rope and rotated by the driv- 
ing device, the traction sheave being placed close to a 
wall surface of an elevator shaft wall, which is adjacent 
to a wall surface facing the counterweight and outside a 
horizontally projected plane of the car. 
[0013] According to another aspect of the present 
invention, there is provided an elevator comprising: a 
car moving up and down along car guide rails; a coun- 
terweight moving up and down along counterweight 
guide rails; ropes for suspending the car and the coun- 
terweight; and a driving device comprising traction 
sheaves engaging with the ropes, the driving device 
being installed in an upper portion of an elevator shaft, 
and the traction sheaves being attached to two ends of 
an output shaft of the driving device. 
[0014] According to still another aspect of the present 
invention, there is provided an elevator comprising: a 
car moving up and down along car guide rails; a coun- 
terweight installed close to a side surface of the car and 
moving up and down along counterweight guide rails; 
ropes for suspending the car and the counterweight like 
well buckets; a driving device installed at a top of an ele- 
vator shaft above the counterweight; and at least one 
traction sheave attached to an end portion of the driving 
device and engaging with and driving the rope, the trac- 
tion sheave being positioned close to a wall surface of 
an elevator shaft wall, which is adjacent to a wall surface 
facing the counterweight, and outside a horizontally pro- 
jected plane of the car. 

[001 5] According to still another aspect of the present 
invention, there is provided an elevator comprising: a 
car moving up and down along a pair of car guide rails; 
a counterweight moving up and down along a pair of 
counterweight guide rails; a plurality of ropes for sus- 
pending the counterweight; traction sheaves engaging 
with the ropes; a driving device for driving the traction 
sheaves attached to two ends of the driving device; and 
support beams for integrally connecting the car guide 
rails with the counterweight guide rails, the driving 
device being mounted on the support beams. 
[001 6] According to still another aspect of the present 
invention, there is provided an elevator comprising: a 
car moving up and down along a pair of car guide rails; 
a counterweight moving up and down along a pair of 
counterweight guide rails; a plurality of ropes for sus- 
pending the counterweight; traction sheaves engaging 
with the ropes; a driving device for driving the traction 
sheaves attached to two ends of the driving device; sup- 
port beams for integrally connecting the car guide rails 
with the counterweight guide rails; and a plurality of 
mounting legs placed on the support beams to fix the 
driving device, the mounting legs being formed on a 
lower surface and a side surface of the driving device. 
[001 7] According to still another aspect of the present 
invention, there is provided an elevator comprising: a 
car moving up and down along a pair of car guide rails; 
a counterweight moving up and down along a pair of 
counterweight guide rails; a plurality of ropes for sus- 



pending the counterweight; traction sheaves engaging 
with the ropes; a driving device for driving the traction 
sheaves attached to two ends of the driving device; and 
fixing plates placed on upper end faces of the car guide 

5 rails or the counterweight guide rails, the driving device 
being mounted on the fixing plates. 
[001 8] According to still another aspect of the present 
invention, there is provided an elevator comprising: a 
car moving up and down along a pair of car guide rails; 

10 a counterweight moving up and down along a pair of 
counterweight guide rails; a plurality of ropes for sus- 
pending the counterweight; traction sheaves engaging 
with the ropes; a driving device for driving the traction 
sheaves attached to two ends of the driving device; and 

15 support members for fixing the driving device to the car 
guide rails or the counterweight guide rails, the support 
members comprising horizontal support members 
placed on upper end faces of the car guide rails or the 
counterweight guide rails and front support members 

20 extending downward parallel to the guide rails to fix the 
driving device. 

[001 9] According to still another aspect of the present 
invention, there is provided an elevator comprising: a 
car moving up and down along a pair of car guide rails; 

25 a counterweight moving up and down along a pair of 
counterweight guide rails; a plurality of ropes for sus- 
pending the counterweight; traction sheaves engaging 
with the ropes; a driving device for driving the traction 
sheaves attached to two ends of the driving device; and 

30 a support member attached to an elevator shaft wall at 
a top of an elevator shaft, the driving device being 
mounted on the support member. 
[0020] According to still another aspect of the present 
invention, there is provided an elevator comprising: a 

35 car moving up and down along a pair of car guide rails; 
a counterweight moving up and down along a pair of 
counterweight guide rails; a plurality of ropes for sus- 
pending the counterweight; traction sheaves engaging 
with the ropes; and a driving device for driving the trac- 

40 tion sheaves attached to two ends of the driving device, 
the driving device being mounted on an elevator shaft 
wall at a top of an elevator shaft. 
[0021 ] This summary of the invention does not neces- 
sarily describe all necessary features so that then 

45 invention may also be a sub-combination of these 
described features. 

[0022] This invention can be more fully understood 
from the following detailed description when taken in 
conjunction with the accompanying drawings, in which: 

so 

FIG. 1 is a view showing an outline of a conven- 
tional well bucket type linear motor elevator; 
FIG. 2 is a view showing the arrangement of a con- 
ventional machine-houseless elevator; 
55 FIGS. 3A and 3B are views showing the arrange- 
ment of a conventional machine-houseless eleva- 
tor; 

FIG. 4 is a view of the overall arrangement of an 
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elevator according to the first embodiment of the 
present invention; 

FIG. 5 is a plan view of the elevator according to the 

first embodiment of the present invention; 

FIG. 6 is a horizontal sectional view of the elevator s 

according to the first embodiment of the present 

invention; 

FIG. 7 is a plan view showing the arrangement of a 
driving device of the elevator according to the first 
embodiment of the present invention; 10 
FIG. 8 is a plan view showing the arrangement of a 
driving device of an elevator according to the sec- 
ond embodiment of the present invention; 
FIG. 9 is a side view showing the arrangement of 
the driving device of the elevator according to the 15 
second embodiment of the present invention; 
FIG. 1 0 is a front view showing the first modification 
of the driving device of the elevator according to the 
second embodiment of the present invention; 
FIG. 1 1 is a front view showing the second modifi- 20 
cation of the driving device of the elevator accord- 
ing to the second embodiment of the present 
invention; 

FIG. 12 is a front view showing the second modifi- 
cation of the driving device of the elevator accord- 25 
ing to the second embodiment of the present 
invention; 

FIG. 13 is a front view showing the third modifica- 
tion of the driving device of the elevator according 
to the second embodiment of the present invention; 30 
FIG. 14 is a front view showing the third modifica- 
tion of the driving device of the elevator according 
to the second embodiment of the present invention; 
FIG. 15 is a front view showing the third modifica- 
tion of the driving device of the elevator according 35 
to the second embodiment of the present invention; 
FIG. 16 is a view of the overall arrangement of an 
elevator according to the third embodiment of the 
present invention; 

FIG. 17 is a view of the overall arrangement of an 40 
elevator according to the fourth embodiment of the 
present invention; 

FIG. 18 is a view of the overall arrangement of an 
elevator according to the fifth embodiment of the 
present invention; 45 
FIG. 19 is a view of the overall arrangement of an 
elevator according to the sixth embodiment of the 
present invention; 

FIG. 20 is a plan view of the elevator according to 
the sixth embodiment of the present invention; so 
FIGS. 21 A and 21 B are horizontal sectional views 
of the elevator according to the sixth embodiment of 
the present invention; 

FIG. 22 is a view of the overall arrangement of an 
elevator according to the seventh embodiment of ss 
the present invention; 

FIGS. 23A and 23B are perspective views of the 
main components of deflection sheaves of the ele- 



vator according to the seventh embodiment of the 
present invention; 

FIGS. 24A and 24B are views showing the arrange- 
ment of a driving device of an elevator according to 
the eighth embodiment of the present invention; 
FIG. 25 is a view of the overall arrangement of an 
elevator according to the ninth embodiment of the 
present invention; 

FIG. 26 is a plan view of an elevator according to 
the 10th embodiment of the present invention; 
FIG. 27 is a view of the overall arrangement of an 
elevator according to the 11th embodiment of the 
present invention; 

FIG. 28 is a horizontal sectional view of the elevator 
according to the 11th embodiment of the present 
invention; 

FIG. 29 is a perspective view showing the arrange- 
ment of a guide rail of an elevator according to the 
12th embodiment of the present invention; 
FIG. 30 is a sectional view of the guide rail of the 
elevator according to the 12th embodiment of the 
present invention; 

FIG. 31 is a view of the overall arrangement of an 
elevator according to the 13th embodiment of the 
present invention; 

FIG. 32 is a side view showing the overall arrange- 
ment of the elevator according to the 13th embodi- 
ment of the present invention; 
FIG. 33 is a horizontal sectional view of the elevator 
according to the 13th embodiment of the present 
invention; 

FIG. 34 is a side view showing a driving device of 
the elevator according to the 13th embodiment of 
the present invention; 

FIG. 35 is a side view showing a driving device of 
an elevator according to the 14th embodiment of 
the present invention; 

FIG. 36 is a side view showing a driving device of 
an elevator according to the 15th embodiment of 
the present invention; 

FIG. 37 is a view showing the arrangement of com- 
ponents of the driving device of the elevator accord- 
ing to the 15th embodiment of the present 
invention; 

FIG. 38 is a view showing the arrangement of com- 
ponents of a driving device of an elevator according 
to the 16th embodiment of the present invention; 
FIG. 39 is a side view showing a driving device of 
an elevator according to the 17th embodiment of 
the present invention; 

FIG. 40 is a side view showing a driving device of 
an elevator according to the 18th embodiment of 
the present invention; 

FIG. 41 is a side view showing a driving device of 
an elevator according to the 19th embodiment of 
the present invention; 

FIG. 42 is a side view showing a driving device of 
an elevator according to the 20th embodiment of 
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the present invention; 

FIG. 43 is a side view showing the driving device of 
the elevator according to the 20th embodiment of 
the present invention; 

FIG. 44 is a side view showing the driving device of 
the elevator according to the 20th embodiment of 
the present invention; 

FIG. 45 is a side view showing a driving device of 
an elevator according to the 21st embodiment of 
the present invention; 

FIG. 46 is a side view showing a driving device of 
an elevator according to the 22nd embodiment of 
the present invention; and 
FIG. 47 is a side view showing the driving device of 
the elevator according to the 22nd embodiment of 
the present invention. 

[0023] Embodiments of the present invention will be 
described in detail below with reference to the accom- 
panying drawings. 

[First Embodiment] 

[0024] FIGS. 4 to 7 show an outline of an elevator 
according to the first embodiment of the present inven- 
tion. In the elevator of this embodiment, a pair of car 
guide rails 104 and a pair of counterweight guide rails 
105 for guiding a car 101 and a counterweight 102, 
respectively, are installed in an elevator shaft 103 in 
which the car 101 and the counterweight 102 go up and 
down. 

[0025] The car 101 includes a car room 101a for 
accommodating passengers, a car frame 101b for sup- 
porting the car room 101a, and a doorway 101c. 
[0026] A pair of connecting beams 1 06 extend across 
the tops of the car guide rails 1 04 and the counterweight 
guide rails 105. A support beam 108 for mounting a 
driving device 107 extends across the connecting 
beams 106. 

[0027] As shown in FIG. 7, the driving device 107 
mounted on the support beam 108 is a gearless driving 
device having no speed reducer. This driving device 1 07 
includes a hoisting device (hoisting motor) 116, a brake 
1 18, a frame 1 1 9 for supporting the hosting device and 
the brake, and support legs 120 for fixing the driving 
device to the support beam 108. Driving traction 
sheaves 110 are attached to output shafts 125 at the 
two ends of the hoisting device. Note that this traction 
sheave 1 10 can also be attached only to one end of the 
driving device 107. 

[0028] Ropes 111 are wound around these traction 
sheaves 110 like well buckets. One end of each rope 
1 1 1 is connected to a rope hitch 1 12 in the upper por- 
tion of the counterweight 102. The other end of each 
rope 111 is attached to a hitch 113 formed on the car 
frame 101b in the lower portion of the car 101 via a 
shackle rod 1 1 1a. Two such hitches 1 13 are formed in 
substantially symmetrical positions in the rear (on the 



counterweight 102 side) of the car 101 when viewed 
from the doorway 101c. Note that only one hitch is nec- 
essary if the traction sheave 1 1 0 is attached only to one 
end of the driving device 107. 
5 [0029] The counterweight 1 02 is placed at the back of 
the car 101 when viewed from the doorway 101c. The 
driving device 1 07 is positioned at the top of the elevator 
shaft 103 along the vertical extension line of the coun- 
terweight 102. 

10 [0030] FIG. 6 is a horizontal sectional view of the ele- 
vator of the first embodiment. As shown in FIG. 6, the 
driving device 107 is long in the widthwise direction 
when viewed from the doorway. The traction sheaves 
1 10 attached to the two ends of the hoisting device of 

is the driving device 107 are placed near wall surfaces 
103b of the elevator shaft 103, which are adjacent to a 
wall surface 103a facing the counterweight 102. More 
specifically, the traction sheaves 110 are positioned 
between side surfaces 114a and 114b (adjacent to the 

20 surface of the car which opposes the counterweight 
102) of the car 101 and the adjacent wall surfaces 103b 
of the elevator shaft 103 and outside the horizontally 
projected plane of the car. Also, as shown in FIG. 5, an 
outside diameter B (outside diameter of the hoisting 

25 motor) of the frame 119 of the driving device 107 is 
made smaller than a diameter A of the traction sheaves 
110. 

[0031 ] The operation of the elevator according to the 
first embodiment with the above arrangement will be 

30 described below. 

[0032] When the hoisting device of the driving device 
107 is driven, the traction sheaves 110 connected 
directly with the two ends of the hoisting device rotate, 
and the ropes 1 1 1 are driven by the static frictional force 

35 (traction) between the traction sheaves 110 and the 
ropes 111. Consequently, the car 101 and the counter- 
weight 102 connected to the ropes 111 move up and 
down along the guide rails 104 and 105, respectively. 
[0033] In the above elevator of the first embodiment, 

40 the traction sheaves 1 1 0 attached to the two ends of the 
hoisting device of the driving device 107 are placed 
near the adjacent wall surfaces 103b so as to be posi- 
tioned between the side surfaces 1 14a and 1 14b of the 
car 101 and the elevator shaft walls and outside the hor- 

45 izontally projected plane of the car. Therefore, even 
when the car 1 01 ascends to the vicinity of the top of the 
elevator shaft, the traction sheaves 1 10 do not interfere 
with the car 101. Consequently, the dimension of the 
driving device 1 07 at the top of the elevator shaft can be 

so decreased. Additionally, the horizonal sectional size of 
the elevator shaft can be decreased. 
[0034] Also, the counterweight 102 is installed at the 
back of the car 101 when viewed from the doorway. 
Accordingly, even when the dimension of the elevator 

55 shaft in the widthwise direction of the doorway cannot 
be increased, the elevator can be installed without 
increasing the elevator shaft size. 
[0035] Furthermore, the traction sheaves 110 are 
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attached to the two ends of the hoisting device of the 
driving device 107. This increases the degree of free- 
dom of the positions where the car 101 is suspended. 
Consequently, the car 101 can be stably moved up and 
down. 5 
[0036] Additionally, the use of the hoisting motor hav- 
ing a smaller diameter than the diameter of the traction 
sheaves 110 decreases the dimension of the driving 
device 1 07 at the top of the elevator shaft. 
[0037] Also, the driving device 1 07 does not use any io 
speed reducer, so silent and good running characteris- 
tics can be obtained. 

[0038] The hitches 113 of the car frame 101b are 
formed in the lower portion of the car 101. Therefore, 
the height of the elevator shaft can be decreased, and 
the structure of the car frame 101b can be simplified 
and made light in weight. 

[0039] Also, the hitches 113 are formed in substan- 
tially symmetrical positions of the car 101 when viewed 
from the doorway 101c. Accordingly, well-balanced 
good running characteristics can be obtained. 

[Second Embodiment] 

[0040] FIG. 8 shows the arrangement of a driving 
device of an elevator according to the second embodi- 
ment of the present invention. The arrangement except 
for this driving device is similar to that of the first embod- 
iment. 

[0041] In a driving device 1 15 of the elevator of this 
second embodiment, a hollow output shaft 127 of a driv- 
ing motor 126 horizontally extends and is supported by 
bearings 1 29. A hollow speed reducer 1 1 7 and a brake 
118 for braking the rotation of the motor 126 are 
attached coaxially with the hollow output shaft 127 of 
the driving motor 1 26. An output shaft 1 25 is attached to 
the output side of the hollow speed reducer 117 via 
bearings 128. Traction sheaves 1 10 are attached to the 
two ends of the output shaft 125. Ropes 111 for sus- 
pending a car 101 and a counterweight 102 (neither are 
shown) are wound around the traction sheaves 1 10. 
[0042] The operation of this embodiment will be 
described below. The driving motor 126 rotates and 
inputs power to the hollow speed reducer 117 con- 
nected directly with the hollow output shaft 127, thereby 
transmitting the rotational speed and driving force nec- 
essary to vertically move the car 101 to the output shaft 
125 attached to the output side of the hollow speed 
reducer 117. The car 101 goes up and down via the 
traction sheaves 110 attached to the output shaft 125 
and the ropes 111. 

[0043] In addition to the effects of the first embodi- 
ment, in this embodiment the driving motor 126, the 
speed reducer 117, and the brake 118 each having a 
hollow structure can be placed coaxially with the output 
shaft 125. This makes the driving device 115 small in 
size and light in weight. Additionally, since the output 
shaft 125 is driven via the speed reducer 117, various 



capacities and speeds required of the elevator can be 
controlled by simple changes, i.e., by changing the 
speed reducing ratio of the speed reducer 1 17 and the 
capacity of the driving motor 126. 
[0044] Also, as shown in FIG. 9, support legs 1 20 are 
offset from a plane Z connecting the vertical central 
lines of the traction sheaves 110 toward an opposing 
wall surface 103a, i.e., in the direction away from the car 
101. Therefore, the elevation stroke of the car 101 can 
be increased without changing the height of the elevator 
shaft. The same effect can be obtained by applying 
these support legs 120 to the driving device 107 of the 
first embodiment. 

[0045] The first modification of the driving device 1 1 5 
of the second embodiment will be described below with 
reference to FIG. 10. An output shaft 130a of a driving 
motor 130 is connected directly with an input shaft 131a 
of a planetary gear speed reducer 131 . An output shaft 
131b of the planetary gear speed reducer 131 is con- 
nected to a pinion 132. The traction sheaves 110 are 
connected directly with the output shaft 125. The output 
shaft 125 has a gear 133 which meshes with the pinion 
132. One end of the output shaft 125 is supported by a 
mounting leg 135a having a driving unit 136, which 
includes, e.g., the driving motor 130 and the planetary 
gear speed reducer 131, via a support bearing 134a. 
The other end of the output shaft 125 is supported by a 
mounting leg 135b via a support bearing 134b. 
[0046] The operation of this modification is as follows. 
The rotation of the driving motor 130 is transmitted to 
the planetary gear speed reducer 131. The amplified 
torque is transmitted from the output shaft 131b of the 
planetary gear speed reducer 131 to the pinion 132. 
The speed of power transmitted to the pinion 132 is fur- 
ther reduced by the gear 133 and rotates the output 
shaft 125. The gear 133 and the traction sheaves 110 
are fixed to the same output shaft 125, so the torque 
transmitted to the gear 133 directly drives the traction 
sheaves 110. 

[0047] In addition to the effects of the first embodi- 
ment, in this modification using the speed reducer using 
gears a wide range of speed reducing ratio can be set 
by combining the gear ratio with the speed reducing 
step number. Accordingly, various running speeds and 
driving forces of the elevator can be controlled. Also, if 
the elevator shaft has a sufficient space, no machine 
house need to be formed to install the elevator driving 
device, i.e., the driving device can be installed in the 
space defined by the car 101, the elevator shaft wall 
103a, and the ceiling. Even if the elevator shaft has no 
space, the size of machine house can be decreased 
because the driving device is miniaturized. 
[0048] The second modification of the driving device 
1 15 of the second embodiment will be described below 
with reference to FIGS. 1 1 and 1 2. Referring to FIG. 11, 
output shafts 1 38a extend from the two ends of a driving 
motor 138 including a brake (not shown). These output 
shafts 138a are connected to speed reducers 141a and 
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141b via transmitting means 139a and 139b such as 
gears or joints. The speed reducers 141a and 141b 
include mounting legs 140a and 140b on their outer cir- 
cumferential surfaces. The traction sheaves 110 are 
fixed to the output sides of these speed reduces 141a 
and 141b. Referring to FIG. 12, the output shafts 131a 
extending from the two ends of the driving motor 138 
directly function as input shafts of the speed reduces 
141a and 141b. A frame 138b of the driving motor 138 
is connected to fixing portions of the speed reducers 
141a and 141b. 

[0049] The operation of this modification is as follows. 
When the driving motor 138 is rotated, the speed reduc- 
ers 141a and 141b are driven via the transmitting 
means 139a and 139b or directly. Consequently, the 
rotational speed and driving force required to vertically 
move the car 1 01 are transmitted to the traction sheaves 
110 attached to the output sides of the speed reducers 
141a and 141b. 

[0050] In addition to the effects of the driving devices 
described previously, in this modification the long trans- 
mission path extending across the car 101 in the width- 
wise direction can transmit high-speed low torque. 
Consequently, the mechanism between the traction 
sheaves 110 can be made compact. Additionally, vari- 
ous dimensions of the car 101 and the elevator shaft 
103 can be easily changed only by changing the length 
of this transmission path. 

[0051 ] The third modification of the driving device 1 1 5 
of the second embodiment will be described below with 
reference to FIGS. 13 to 15. Referring to FIG. 13, a 
speed reducer 143 is connected to a driving motor 142 
including a brake (not shown). The traction sheaves 1 1 0 
are attached to the two ends of an output shaft 144 of 
the driving motor 142. A mounting leg 145a for support- 
ing this output shaft 144 via a bearing (not shown) is 
formed on the outer circumferential surface of the speed 
reducer 143. Another mounting leg 145b is formed near 
the other traction sheave. A joint shaft 1 47 having a joint 
1 46 for transmitting torque or having two such joints 1 46 
at the two ends, as shown in FIG. 14, is interposed 
between the output shaft 144 and the mounting leg 
1 45b. Also, as shown in FIG. 15, a detachable fastening 
member 148 is interposed between at least one traction 
sheave and the output shaft 144. 
[0052] In this modification, the assembly dimensions 
of the elevator driving device 115 can be readily 
changed in accordance with the dimensions of the car 
101 or the elevator shaft 103. Additionally, carrying-in 
and assembly adjustments can be easily performed 
during installation. Especially in the modification shown 
in FIG. 15, the traction sheaves 110 alone can be 
replaced. This improves the working efficiency. 

[Third Embodiment] 

[0053] FIG. 16 shows the arrangement of a hitch 121 
of a rope of an elevator according to the third embodi- 



ment of the present invention. The arrangement except 
for the hitch 121 is identical with that of the first embod- 
iment. 

[0054] The rope hitch 121 of the elevator of the third 
5 embodiment is formed on a car frame 1 0 1 b in a position 
slightly lower than the ceiling surface of a car 101. 
[0055] As described above, the hitch 121 of a rope 
111 is formed in a sufficiently low position where a 
shackle rod 1 1 1a at the end of the rope does not inter- 
to fere with a driving device 1 07. Therefore, even when the 
car 101 ascends to the vicinity of the top of the elevator 
shaft, the shackle rod 111a does not interfere with the 
driving device 107. Consequently, the height of the ele- 
vator shaft can be decreased, and the structure of the 
is car frame 101b can be simplified and made light in 
weight. 

[Fourth Embodiment] 

20 [0056] FIG. 1 7 shows the arrangement of an elevator 
according to the fourth embodiment of the present 
invention. 

[0057] TTie elevator of the fourth embodiment is the 
same as that of the first embodiment except for the posi- 

25 tion of a driving device 107. 

[0058] The driving device 107 of the elevator of the 
fourth embodiment is positioned at the top of an eleva- 
tor shaft 103 along the vertical extension line of a coun- 
terweight 102. Also, the driving device 107 is positioned 

30 outside the horizontally projected plane of a car 101. 
Traction sheaves 110 are positioned between side sur- 
faces 114a and 114b of the car 101 and the elevator 
shaft walls and outside the horizontally projected plane 
of the car 101. 

35 [0059] In the elevator of the fourth embodiment as 
described above, the driving device 107 is placed at the 
back of the car 101 . Also, the traction sheaves 1 10 are 
placed near the side surfaces 1 1 4a and 1 1 4b of the car 
101, i.e., near adjacent wail surfaces 103b of the eleva- 

40 tor shaft 103. These driving device 107 and traction 
sheaves 1 10 are positioned outside the horizontally pro- 
jected plane of the car 101. Therefore, even when the 
car 101 ascends to the vicinity of or beyond the driving 
device 107, the car 101 does not interfere with the driv- 

45 ing device 1 07. Additionally, the height and plane size of 
the elevator shaft can be decreased. 

[Fifth Embodiment] 

so [0060] FIG. 1 8 shows the arrangement of an elevator 
according to the fifth embodiment of the present inven- 
tion. 

[0061] The elevator of the fifth embodiment is the 
same as that of the first embodiment except that the 
55 hitch positions of the elevator of the first embodiment 
are changed and a deflection sheave for moving the 
rope suspending position is used. 
[0062] In the elevator of the fifth embodiment, a hitch 
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1 22 of one of two ropes 11 1 is formed in the rear (on the 
counterweight 102 side) of a car 101 when viewed from 
a doorway 101c. A hitch 123 of the other rope 111 is 
formed near the doorway of the car 101 such that the 
positions of these hitches 122 and 123 are symmetrical 
about a center of gravity G. The suspending position of 
the rope 1 1 1 fixed to the hitch 1 23 is moved by a deflec- 
tion sheave 124 fixed to a car guide rail 104 above the 
car 101. 

[0063] As described above, the positions of the 
hitches 1 22 and 1 23 of the ropes 1 1 1 of the car 1 01 are 
symmetrical about the center of gravity G. This prevents 
easy application of a local load upon guide rails and 
guide devices (guide rollers) for guiding the car 101. 
Consequently, the guide rails, guide devices, car frame, 
and the like can be simplified and made light in weight. 
The running characteristics of the car 101 also improve. 
[0064] In the inventions according to the first to fifth 
embodiments described above, even when the car 
ascends to the vicinity of the top of the elevator shaft, 
the car does not interfere with the traction sheaves. 
Accordingly, the dimension of the driving device at the 
top of the elevator shaft can be decreased. Also, the 
plane size of the elevator shaft can be decreased. 
[0065] The counterweight is positioned at the back of 
the car when viewed from the doorway. Therefore, even 
when the dimension of the elevator shaft in the width- 
wise direction of the doorway cannot be increased, the 
elevator can be installed without increasing the size of 
the elevator shaft. 

[0066] Since the driving device includes a plurality of 
traction sheaves, the degree of freedom of the suspend- 
ing positions of the car increases. Consequently, the car 
can be stably moved up and down. 
[0067] The frame outside diameter of the driving 
device is made smaller than the diameter of the traction 
sheaves. This decreases the height of the elevator 
shaft. 

[0068] When the driving device does not include any 
speed reducer, silent and good running characteristics 
can be obtained. 

[0069] When the driving device includes a speed 
reducer, the driving device itself can be miniaturized. 
[0070] When the hitches of the ropes are formed 
below the ceiling surface of the car, the height of the ele- 
vator shaft can be decreased. Additionally, the structure 
of the car frame can be simplified and made light in 
weight. 

[0071 ] When the rope hitches are formed in the lower 
portion of the car, the height of the elevator shaft can be 
decreased, and the structure of the car frame can be 
simplified and made light in weight. 
[0072] Since the driving device is positioned outside 
the horizontally projected plane of the car, the height 
and plane size of the elevator shaft can be decreased. 
[0073] The portions where the car is suspended by 
the ropes suspended from a plurality of traction sheaves 
are substantially symmetrical about the center of gravity 



of the car. Accordingly, the guide rails, guide devices, 
car frame, and the like can be simplified and made light 
in weight. Also, the running characteristics of the car 
improve. 

5 [0074] Alternatively, the portion where the car is sus- 
pended by the rope is moved by the deflection sheave 
placed in the upper portion of the elevator shaft. Conse- 
quently, the guide rails, guide devices, car frame, and 
the like can be simplified and made light in weight, and 

10 the running characteristics of the car also improve. 

[Sixth Embodiment] 

[0075] FIGS. 1 9 to 21 B show an outline of an elevator 
15 according to the sixth embodiment of the present inven- 
tion. In the elevator of this embodiment, a pair of car 
guide rails 204 and a pair of counterweight guide rails 
205 for guiding a car 201 and a counterweight 202, 
respectively, are installed in an elevator shaft 203 in 
20 which the car 201 and the counterweight 202 go up and 
down. As shown in FIGS. 21 A and 21 B, the car guide 
rails 204 are positioned close to the counterweight 
guide rails 205. 

[0076] The car 201 includes a car room 201a for 
25 accommodating passengers, a car frame 201b for sup- 
porting the car room 201 a, and a doorway 201c. The car 
201 also includes guide rollers 20 1d for guiding ascent 
and descent by contacting the guide rails 204. The car 
201 further has notches 225 for positioning traction 
30 sheaves 210 outside the horizontally projected plane of 
the car 201. Additionally, a car control panel 201 e hav- 
ing buttons for designating floors and the like is placed 
in the corner near the doorway 201c and the counter- 
weight 202. 

35 [0077] A pair of connecting beams 206 extend across 
the tops of the car guide rails 204 and the counterweight 
guide rails 205. A support beam 208 for mounting a 
driving device 207 extends across the connecting 
beams 206. 

40 [0078] The driving device 207 mounted on the support 
beam 208 is a gearless driving device having no speed 
reducer. This driving device 207 includes a hoisting 
device (hoisting motor), a brake, a frame for supporting 
the hoisting device and the brake, and support mem- 

45 bers for fixing the driving device 207 to the support 
beam 208. The driving traction sheaves 210 are 
attached to the two ends of the hoisting device. Note 
that this traction sheave 210 can also be attached only 
to one end of the driving device 207. 

so [0079] Ropes 21 1 are wound around these traction 
sheaves 210 like well buckets. One end of each rope 
211 is connected to a rope hitch 212 in the upper por- 
tion of the counterweight 202. The other end of each 
rope 211 is attached to a hitch 213 formed on the car 

55 frame 201b in the lower portion of the car 201 via a 
shackle rod 211a. Two such hitches 213 are formed in 
substantially symmetrical positions on the side surface 
side (on the counterweight 202 side) of the car 201 
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when viewed from the doorway 201c of the car 201. 
Note that only one hitch is necessary if the traction 
sheave 210 is attached only to one end of the driving 
device 207. 

[0080] The counterweight 202 is placed on the side of 
the car 201 when viewed from the doorway 201c of the 
car 201 . The driving device 207 is positioned at the top 
of the elevator shaft 203 along the vertical extension line 
of the counterweight 202. 

[0081] FIGS. 21 A and 21 B are horizontal sectional 
views of the elevator of the sixth embodiment. As shown 
in FIG. 21A, the traction sheaves 210 attached to the 
two ends of the hoisting device of the driving device 207 
are placed near wall surfaces 203b of the elevator shaft 
203, which are adjacent to a wall surface 203a facing 
the counterweight 202, and are positioned outside the 
horizontally projected plane of the car 201. In this 
embodiment, the traction sheaves 210 are positioned 
within a depth C of the car 201. However, as shown in 
FIG. 21 B, the traction sheaves 210 can also be posi- 
tioned closer to the adjacent wall surfaces 203b. If this 
is the case, the notches 225 of the car 201 can be elim- 
inated or decreased in size. Also, as shown in FIG. 20, 
a frame outside diameter B (outside diameter of the 
hoisting motor) of the driving device 207 is made 
smaller than a diameter A of the traction sheaves 210. 
[0082] The operation of the elevator according to the 
sixth embodiment with the above arrangement will be 
described below. 

[0083] When the hoisting device of the driving device 
207 is driven, the traction sheaves 210 connected 
directly with the two ends of the hoisting device rotate, 
and the ropes 21 1 are driven by the static frictional force 
(traction) between the traction sheaves 210 and the 
ropes 211. Consequently, the car 201 and the counter- 
weight 202 connected to the ropes 211 move up and 
down along the guide rails 204 and 205, respectively. 
[0084] In the above elevator of the sixth embodiment, 
the traction sheaves 210 attached to the two ends of the 
hoisting device of the driving device 207 are placed 
near the adjacent wall surfaces 203b so as to be posi- 
tioned outside the horizontally projected plane of the car 
201. Therefore, even when the car 201 ascends to the 
vicinity of the top of the elevator shaft, the traction 
sheaves 210 do not interfere with the car 201. Conse- 
quently, the dimension of the driving device 207 at the 
top of the elevator shaft can be decreased. Additionally, 
the horizonal sectional size of the elevator shaft can be 
decreased. 

[0085] The counterweight 202 and the driving device 
207 are installed on the side of the car 201 . Accordingly, 
even in an elevator shaft in which the depth of the car 
201 cannot be increased, the elevator can be installed 
without increasing the elevator shaft size. Also, the 
notches 225 are formed in the car 201 to allow the trac- 
tion sheaves 210 to be placed within the depth C of the 
car 201. Consequently, the elevator shaft size can be 
effectively used. 



[0086] The traction sheaves 210 are attached to the 
two ends of the hoisting device of the driving device 
207. This increases the degree of freedom of the posi- 
tions where the car 201 is suspended. Consequently, 

5 the car 201 can be stably moved up and down. 

[0087] The use of the hoisting motor having a smaller 
diameter than the diameter of the traction sheave 210 
decreases the dimension of the driving device 207 at 
the top of the elevator shaft. 

10 [0088] The driving device 207 does not use any speed 
reducer, so silent and good running characteristics can 
be obtained 

[0089] The hitches 213 of the car frame 201b are 
formed in the lower portion of the car 201. Therefore, 
15 the height of the elevator shaft can be decreased, and 
the structure of the car frame 201b can be simplified 
and made light in weight. 

[0090] Also, the hitches 213 are formed in two sub- 
stantially symmetrical positions on the side (the coun- 

20 terweight 202 side) of the car 201 when viewed from the 
doorway 201c of the car 201. Accordingly, well-bal- 
anced good running characteristics can be obtained. 
[0091 ] The car control panel 201 e is positioned in the 
corner near the doorway 201c and the counterweight 

25 202. Hence, it is possible to easily ensure the working 
space for installing and inspecting the car control panel 
201 e and reduce the work load. 
[0092] Since the car guide rails 204 are positioned 
close to the counterweight guide rails 205, the building 

30 space can be effectively used. Also, it is possible to 
ensure a working space for installation and reduce the 
work load. 

[Seventh Embodiment] 

35 

[0093] FIG. 22 shows the arrangement of an elevator 
according to the seventh embodiment of the present 
invention. In this embodiment, the positions of the 
hitches 212 of the ropes 211 in the sixth embodiment 

40 are moved in the direction of the center of gravity of the 
counterweight 202 by using deflection sheaves. 
[0094] The elevator of this embodiment is character- 
ized by adding the following arrangement to the elevator 
of the sixth embodiment. 

45 [0095] That is, first deflection sheaves 226 engaging 
with ropes 211 suspended from traction sheaves 210 
are attached to counterweight guide rails 205. Addition- 
ally, second deflection sheaves 227 engaging with the 
ropes 21 1 fed via the first deflection sheaves 226 are 

so attached to a support beam 208. The end portions of 
the ropes 21 1 suspended from the second deflection 
sheaves 227 are fixed to hitches 228 of a counterweight 
202. With these first deflection sheaves 226 and second 
deflection sheaves 227, the hitches 228 connecting the 

55 ropes 21 1 with the counterweight 202 can be moved in 
the direction of the center of gravity of the counterweight 
202. This eliminates the need for arms such as the 
hitches 212 in the sixth embodiment. 
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[0096] FIGS. 23A and 23B show modifications of the 
structure for attaching the first deflection sheaves 226 
and the second deflection sheaves 227. In the modifica- 
tion shown in FIG. 23 A, the first deflection sheaves 226 
and the second deflection sheaves 227 are fixed to sup- 
port frames 229 and 230, respectively, which are fixed 
to the counterweight guide rails 205. In the modification 
shown in FIG. 23B, these support frames 229 and 230 
are integrated. 

[Eighth Embodiment] 

[0097] FIGS. 24A and 24B show the arrangement of a 
driving device of an elevator according to the eighth 
embodiment of the present invention. The arrangement 
except for this driving device is identical with that of the 
sixth embodiment. 

[0098] A driving device 215 of the elevator shown in 
FIGS. 24A and 24B include a hoisting device 216, a 
speed reducer 217, a brake 218, a frame 219 for sup- 
porting the hoisting device and the brake, and support 
portions 220 to be fixed to a support beam 208. Traction 
sheaves 210 are attached to output shafts at the two 
ends of the driving device 215. 
[0099] In the driving device 215 with this arrangement, 
the hoisting device 216 is driven, and its rotational force 
is applied to the traction sheaves 210 via the speed 
reducer 217. Accordingly, unlike the gearless driving 
device 207, the hoisting device 216 and the brake 218 
can be miniaturized. 

[Ninth Embodiment] 

[0100] FIG. 25 shows the arrangement of hitches 221 
of ropes of an elevator according to the ninth embodi- 
ment of the present invention. The arrangement except 
for the hitches 221 is identical with that of the sixth 
embodiment. 

[0101] The rope hitches 221 of the elevator of the 
ninth embodiment are formed in positions slightly lower 
than the ceiling surface of a car 201 . 
[0102] As described above, the hitches 221 of ropes 
211 are formed in sufficiently low positions where 
shackle rods 21 1a at the ends of the ropes do not inter- 
fere with a driving device 207. Therefore, even when the 
car 201 ascends to the vicinity of the top of the elevator 
shaft, the shackle rods 21 1a do not interfere with the 
driving device 207. Consequently, the height of the ele- 
vator shaft can be decreased. 

[10th Embodiment] 

[0103] FIG. 26 shows the arrangement of an elevator 
according to the 10th embodiment of the present inven- 
tion. 

[0104] The elevator of the 10th embodiment is the 
same as that of the sixth embodiment except for the 
position of a driving device 207. 



[0105] The driving device 207 of the elevator of the 
10th embodiment is positioned at the top of an elevator 
shaft 203 along the vertical extension line of a counter- 
weight 202 and outside the horizontally projected plane 

5 of a car 20 1 . Traction sheaves 2 1 0 are positioned close 
to adjacent wall surfaces 203b and outside the horizon- 
tally projected plane of the car 201 . 
[0106] In the elevator of the 10th embodiment as 
described above, the driving device 207 is placed on the 

10 side of the car 201. Also, the traction sheaves 210 are 
placed near the adjacent wall surfaces 203b of the ele- 
vator shaft 203. These driving device 207 and traction 
sheaves 21 0 are positioned outside the horizontally pro- 
jected plane of the car 101. Therefore, even when the 

is car 201 ascends to the vicinity of or beyond the driving 
device 207, the car 201 does not interfere with the driv- 
ing device 207. Additionally, the height and plane size of 
the elevator shaft can be decreased. 

20 [11th Embodiment] 

[01 07] FIGS. 27 and 28 show the arrangement of an 
elevator according to the 11th embodiment of the 
present invention. 

25 [0108] The elevator of the 1 1th embodiment is the 
same as that of the sixth embodiment except that the 
hitch positions of the elevator of the sixth embodiment 
are changed and a deflection sheave for moving the 
rope suspending position is used. 

30 [01 09] In the elevator of the 1 1 th embodiment, a hitch 
231 of one of two ropes 21 1 is formed in the rear of a car 
201 when viewed from a doorway 201c. A hitch 213 of 
the other rope 21 1 is formed near the doorway of the car 
201 such that the positions of the hitches 213 and 231 

35 are symmetrical about a center of gravity G. The sus- 
pending position of the rope 21 1 fixed to the hitch 231 is 
moved by a deflection sheave 224 fixed to a car guide 
rail 204 above the car 201 via an arm 232. 
[0110] As described above, the positions of the 

40 hitches 21 3 and 231 of the ropes 21 1 of the car 201 are 
symmetrical about the center of gravity G. This prevents 
easy application of a local load upon the guide rails and 
guide devices (guide rollers) for guiding the car 201. 
Consequently, the guide rails, guide devices, car frame, 

45 and the like can be simplified and made light in weight. 
The running characteristics of the car 201 also improve. 

[12th Embodiment] 

so [01 1 1 ] FIGS. 29 and 30 show the arrangement of a 
guide rail of an elevator according to the 12th embodi- 
ment of the present invention. 
[01 1 2] The elevator of the 1 2th embodiment has the 
same arrangement as that of the sixth embodiment 

55 except that the car guide rails 204 and the counter- 
weight guide rails 205 of the elevator of the sixth 
embodiment are integrated. 

[0113] In the elevator of the 12th embodiment, as 
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shown in FIG. 29, a pair of common guide rails 233 
(only one of them is shown) obtained by integrating ele- 
vator car guide rails and counterweight guide rails guide 
a car 201 and a counterweight 202. As shown in FIG. 
30, the common guide rail 233 has a substantially U 
sectional shape. Three guide rollers 234 of the car 201 
are guided in contact with one end portion of the U 
shape. A guide shoe 235 of the counterweight 202 
slides along the other end portion of the U shape. 
[0114] In the 12th embodiment as described above, 
the elevator car guide rails and counterweight guide 
rails are integrated. Accordingly, it is possible to more 
effectively use the elevator shaft space and reduce the 
number of installation steps. 
[01 15] In the inventions according to the sixth to 1 2th 
embodiments described above, even when the car 
ascends to the vicinity of the top of the elevator shaft, 
the car does not interfere with the traction sheaves. 
Accordingly, the dimension of the driving device at the 
top of the elevator shaft can be decreased. Also, the 
plane size of the elevator shaft can be decreased. 
[0116] The traction sheaves are attached to the two 
ends of the driving device. This increases the degree of 
freedom of the suspending positions of the car, so the 
car can be stably moved up and down. 
[0117] The deflection sheaves are placed below the 
traction sheaves to move the hitches for connecting the 
ropes with the counterweight in the direction of the 
center of gravity of the counterweight. This increases 
the degree of freedom of the suspending positions of 
the counterweight, so the counterweight can be stably 
moved up and down. The structure of the counterweight 
can also be simplified. 

[01 18] The first deflection sheaves are placed below 
the traction sheaves, and the second deflection sheaves 
are placed above the first deflection sheaves. The sec- 
ond deflection sheaves are positioned close to the 
center of gravity of the counterweight. The support 
frames for fixing these first and second deflection 
sheaves are attached to the guide rails. This increases 
the degree of freedom of the suspending positions of 
the counterweight, so the counterweight can be stably 
moved up and down. The structure of the counterweight 
can also be simplified. 

[0119] When the support frames are integrated, it is 
possible to stably move the counterweight vertically and 
simplify the structure of the support frames. 
[0120] The traction sheaves are positioned within the 
depth of the car, and the notches are formed in the car 
to prevent interference between the traction sheaves 
and the horizontally projected plane of the car. Conse- 
quently, the dimension in the direction of depth of the 
car can be effectively used. 

[0121] The frame outside diameter of the driving 
device is made smaller than the diameter of the traction 
sheaves. This decreases the height and plane size of 
the elevator shaft. 

[0122] When the driving device does not include any 



speed reducer, silent and good running characteristics 
can be obtained. 

[0123] When the driving device includes a speed 
reducer, the driving device itself can be miniaturized. 
5 [0124] When the hitches of the ropes are formed 
below the ceiling surface of the car, the height of the ele- 
vator shaft can be decreased. Additionally, the structure 
of the car frame can be simplified and made light in 
weight. 

10 [01 25] When the rope hitches are formed in the lower 
portion of the car, the height of the elevator shaft can be 
decreased, and the structure of the car frame can be 
simplified and made light in weight. 
[0126] Since the driving device is positioned outside 

15 the horizontally projected plane of the car, the height 
and plane size of the elevator shaft can be decreased. 
[0127] The positions where the car is suspended by 
the ropes suspended from a plurality of traction sheaves 
are substantially symmetrical about the center of gravity 

20 of the car. Accordingly, the guide rails, guide devices, 
car frame, and the like can be simplified and made light 
in weight. Also, the running characteristics of the car 
improve. 

[01 28] Alternatively, the position where the car is sus- 

25 pended by the rope is moved by the deflection sheave 
placed in the upper portion of the elevator shaft. Conse- 
quently, the guide rails, guide devices, car frame, and 
the like can be simplified and made light in weight, and 
the running characteristics of the car also improve. 

30 [01 29] The car guide rails are positioned close to the 
counterweight guide rails. Accordingly, it is possible to 
effectively use the elevator shaft space and reduce the 
installation • inspection work load. 
[01 30] When the car guide rails and the counterweight 

35 guide rails are integrated, the car and the counterweight 
can be stably moved up and down. Also, the structure of 
guide rails can be simplified. 
[01 31 ] Since the car control panel is positioned on the 
counterweight side of the car, it is possible to reduce the 

40 installation • inspection work load of the car control 
panel. 

[13th Embodiment] 

45 [01 32] FIGS. 31 to 34 show an outline of the an eleva- 
tor according to the 13th embodiment of the present 
invention. In the elevator of this embodiment, a pair of 
car guide rails 301a and 301b and a pair of counter- 
weight guide rails 302a and 302b for guiding a car 304 

so and a counterweight 305, respectively, are installed in 
an elevator shaft 331 in which the car 304 and the coun- 
terweight 305 go up and down. 
[0133] The car 304 includes a car room 304a for 
accommodating passengers, a car frame 304b for sup- 

55 porting the car room 304a, and a doorway 304c. 

[01 34] A pair of support beams 303a and 303b extend 
across the tops of the car guide rails 301 a and 301 b and 
the counterweight guide rails 302a and 302b. Channel 
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bars 307 for mounting a driving device 306 extend 
across the support beams 303a and 303b. 
[0135] The driving device 306 mounted on the chan- 
nel bars 307 is a gearless driving device having no 
speed reducer. This driving device 306 includes a hoist- 
ing device (driving motor), a brake, a frame for support- 
ing the hoisting device and the brake, and support 
members for fixing the driving device 306 to the channel 
bar 307. Driving traction sheaves 309 are attached to 
the two ends of the hoisting device. 
[0136] Ropes 310 are wound around these traction 
sheaves 309 like well buckets. One end of each rope 
310 is connected to a rope hitch 332 in the upper por- 
tion of the counterweight 305. The other end of each 
rope 310 is attached to a hitch 333 formed on the car 
frame 304b in the lower portion of the car 304 via a 
shacWe rod 334. Two such hitches 333 are formed in 
substantially symmetrical positions in the rear (on the 
counterweight 305 side) of the car 304 when viewed 
from the doorway 304c. 

[01 37] The counterweight 305 is placed at the back of 
the car 304 when viewed from the doorway 304c. The 
driving device 306 is positioned at the top of the elevator 
shaft 331 along the vertical extension line of the coun- 
terweight 305. 

[01 38] FIG. 33 is a horizontal sectional view of the ele- 
vator of the 13th embodiment. As shown in FIG. 33, the 
driving device 306 is long in the widthwise direction 
when viewed from the doorway. The traction sheaves 
309 attached to the two ends of the driving motor of the 
driving device 306 are placed near wall surfaces 331b of 
the elevator shaft 331 , which are adjacent to a wall sur- 
face 331a facing the counterweight 305. More specifi- 
cally, the traction sheaves 309 are positioned between 
side surfaces 335a and 335b (adjacent to the surface of 
the car which opposes the counterweight 305) of the car 
304 and the adjacent wall surfaces 331b of the elevator 
shaft 331 and outside the horizontally projected plane of 
the car. Also, as shown in FIG. 32, a frame outside 
diameter B (outside diameter of the hoisting motor) of 
the driving device 306 is made smaller than a diameter 
A of the traction sheaves 309. 
[01 39] The support structure of the driving device 306 
will be described below with reference to FIG. 34. 
[0140] Referring to FIG. 34, the left and right support 
beams 303a and 303b are horizontally fixed on the 
same level between the car guide rails 301a and 301b 
for guiding the car 304 and the counterweight guide rails 
302a and 302b for guiding the counterweight 305. The 
guide rails 301a, 301b, 302a, and 302b and the support 
beams 303a and 303b are securely fixed by bolts and 
nuts. 

[0141] The two channel bars 307 for supporting the 
lower portion of the driving device 306 are placed on the 
upper surfaces of the left and right support beams 303a 
and 303b. A mounting leg 308 formed in the lower por- 
tion of the elevator driving device 306 is placed on the 
upper surfaces of the channel bars 307 and fixed by 



bolts and nuts. At the two ends of the driving device 306, 
the traction sheaves 309 for driving the elevator pro- 
trude toward the guide rails 301a, 301b, 302a, and 
302b. The ropes 31 0 for connecting the car 304 with the 
5 counterweight 305 are wound around these traction 
sheaves 309. 

[0142] The operation of this embodiment will be 
described below. 

[0143] Referring to FIG. 31 , when the driving motor of 
w the driving device 306 starts rotating in accordance a 
command from a controller (not shown), the output shaft 
connected to the driving device 306 rotates, and the 
traction sheaves 309 attached to the two ends of the 
output shaft rotates to drive the ropes 310. Conse- 
15 quently, the car 304 ascends and descends along the 
car guide rails 301 a and 301b while being balanced with 
the counterweight 305. Since the driving device 306 is 
firmly fixed by the support beams 303a and 303b and 
the channel bars 307 in the upper central portion of the 
20 four guide rails 301a, 301b, 302a, and 302b, the driving 
device 306 safely holds the car 304 and the counter- 
weight 305. 

[01 44] In this embodiment, the total weight of the driv- 
ing device 306 is supported by the four guide rails 301 a, 

25 301 b, 302a, and 302b, and this load is transmitted to the 
lower surface of the elevator shaft. Therefore, no load 
acts on the elevator shaft structure. 
[0145] Also, the driving device 306 is placed with a 
fixed positional relationship obtained by the support 

30 beams 303a and 303b and the channel bars 307 at the 
center of the guide rails 301a, 301b, 302a, and 302b. 
Accordingly, centering can be easily performed while 
the positional relationship between the car 304, the 
counterweight 305, and the driving device 306 is main- 

35 tained. Furthermore, it is also possible to previously fix 
the driving device 306 to the guide rails 301a, 301b, 
302a, and 302b on the ground and install the driving 
device 306 at the same time the guide rails 301a, 301b, 
302a, and 302b are unloaded. 

40 

[14th Embodiment] 

[0146] FIG. 35 shows the 14th embodiment of the 
present invention. 

45 [0147] Referring to FIG. 35. support beams 303a and 
303b are horizontally f ixed between car guide rails 301 a 
and 301b for guiding a car 304 and counterweight guide 
rails 302a and 302b for guiding a counterweight 305. At 
least one of the support beams 303a and 303b is posi- 

so tioned outside the projected plane immediately above 
the car 304. The guide rails 30 1a, 301b, 302a, and 302b 
and the support beams 303a and 303b are firmly fixed 
by bolts and nuts. 

[0148] One channel bar 307 for supporting the lower 
55 portion of a driving device 306 is placed on the upper 
surface of the support beam 303a. Another channel bar 
307 for supporting the side surface of the driving device 
306 is placed on the side surface of the support beam 
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303b positioned close to the projected plane immedi- 
ately above the car 304. A mounting leg 308a formed in 
the tower portion of the driving device 306 is placed on 
the upper surface of the former channel bar 307. A 
mounting leg 308b formed on the side surface of the 
elevator driving device 306 is attached to the side sur- 
face of the latter channel bar 307. These mounting legs 
308a and 308b are fixed by bolts and nuts. Traction 
sheaves 309 for driving the elevator protrude from the 
two ends of the driving device 306 toward the guide rails 
301a, 301b, 302a, and 302b. Ropes 310 for connecting 
the car 304 with the counterweight 305 are wound 
around these traction sheaves 309. 
[0149] The operation of this embodiment will be 
described below. 

[0150] Referring to FIG. 35, when the driving motor of 
the driving device 306 starts rotating in accordance a 
command from a controller (not shown), the driving 
shaft connected to the driving device 306 rotates, and 
the traction sheaves 309 attached to the two ends of the 
driving shaft rotates to drive the ropes 310. Conse- 
quently, the car 304 ascends and descends along the 
car guide rails 301 a and 301 b while being balanced with 
the counterweight 305. Since the driving device 306 is 
securely fixed by the support beams 303a and 303b and 
the channel bars 307 in the upper central portion of the 
four guide rails 301a, 301b, 302a, and 302b, the driving 
device 306 safely holds the car 304 and the counter- 
weight 305. 

[0151] In this embodiment, the mounting leg 308b of 
the driving device 306 on the side of the car 304 is 
formed on the side surface of the driving device 306. 
Therefore, the height of ascent of the car 304 can be 
increased by the rise of position of the mounting leg 
308b, compared to the case wherein the mounting legs 
308a and 308b are formed in the lower portion of the 
driving device 306. This allows effective use of the ele- 
vator shaft space. 

[15th Embodiment] 

[0152] FIG. 36 shows the 15th embodiment of the 
present invention. FIG. 37 is a developed view of the 
components of the 15th embodiment 
[0153] Support beams 303a and 303b of a driving 
device 306 are placed on upper end faces 301c of guide 
rails 301a, 301b, 302a, and 302b for guiding a car 304 
and a counterweight 305. Reinforcing plates 314 are 
fixed to the back surfaces of the guide rails 301a, 301b, 
302a, and 302b by bolts and nuts such that the end por- 
tions of these reinforcing plates support the left and 
right support beams 303a and 303b. Additionally, chan- 
nel bars 307 are fixed to the support beams 303a and 
303b by bolts and nuts. The driving device 306 is 
mounted on the upper surfaces of the channel bars 307. 
[0154] The operation of this embodiment will be 
described below. 

[0155] All loads acting on the driving device 306, i.e., 



the weights of the driving device 306, the car 304, and 
the counterweight 305 act vertically downward and are 
maintained by the upper end faces 301c of the guide 
rails 301a, 301b, 302a, and 302b. Ropes (not shown) 

5 are wound around traction sheaves 309 attached to the 
two ends of the driving device 306. Accordingly, the car 
304 can be driven as in the 13th embodiment. 
[0156] in this embodiment, all loads on the driving 
device 306 vertically act on the upper end faces 301 c of 

10 the guide rails 301a, 301b, 302a, and 302b. This 
reduces the moment acting on the guide rails 301a, 
301b, 302a, and 302b and hence reduces the stress 
generated on the end faces of the guide rails 301a, 
301b, 302a. and 302b. Also, in the previous embodi- 

15 ment in which the support beams 303a and 303b are 
fixed to the side surfaces of the guide rails 301a, 301b, 
302a, and 302b, a shear load acts on the fastening 
bolts. In this embodiment, however, only a compression 
load acts on the fastening bolts, so small bolts can be 

20 used. Furthermore, since the lengths of the four guide 
rails 301a, 301b, 302a, and 302b are controlled in the 
factory, the driving device 306 can be horizontally 
placed easily. 



[0157] FIG. 38 shows the 16th embodiment of the 
present invention. 

[0158] Fixing plates 311a and 31 1b are fixed to upper 
30 end faces 301c of guide rails 301a and 301b for a car 
304 or guide rails 302a and 302b for a counterweight 
305. These plates are fixed by welding or using receiv- 
ing metal pieces 321 with an inverse L shape. Channel 
bars 307 for supporting a driving device 306 are placed 
35 on the upper surfaces of the fixing plates 311a and 
311b. 

[0159] In this embodiment, the load of the driving 
device 306 is supported by the two guide rails 301a and 
301b or 302a and 302b for the car 304 or the counter- 
ed weight 305, respectively. 

[0160] This embodiment obviates the need to install 
the support beams 303a and 303b explained in the 1 3th 
to 15th embodiments and thereby further simplifies the 
structure. Consequently, it is possible to reduce the 
45 manufacturing cost and simplify the installation work. 
Additionally, the degree of freedom of the position of the 
driving device 306 can be increased by changing the 
size of the fixing plates 31 1a and 31 1b. 



[0161] FIG. 39 shows the 17th embodiment of the 
present invention. 

[0162] L-shaped support members 312 are sus- 
55 pended from the upper end portions of guide rails 301 a 
and 301b for a car 304 or guide rails 302a and 302b for 
a counterweight 305. The vertical load is supported by 
horizontal support members 312a in contact with the 



25 [16th Embodiment] 



so [17th Embodiment] 
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upper end portions of the guide rails 301a and 301b or 
302a and 302b. Front support members 312c vertically 
extending parallel to tooth flanks 302c of the guide rails 
301a and 301b or 302a and 302b are placed in front of 
the guide rails 301a and 301b or 302a and 302b. The 
upper and lower end portions of these front support 
members 312c are fixed to the tooth flanks of the guide 
rails 301a and 301b or 302a and 302b by through bolts 
314. A driving device 306 for driving the car 304 via 
ropes (not shown) wound around the car 304 and the 
counterweight 305 is fixed to the vertical surfaces of the 
front support members 312c of the guide rails 301a and 
301b or 302a and 302b by using fastening members 
such as bolts or by welding. As another fixing method, 
U-shaped support members 312 can also be sus- 
pended. If this is the case, in addition to the horizontal 
support members 312a, back support members 312b 
can be fixed to the tooth flanks 302c of the guide rails 
301a and 301b or 302a and 302b at the back of the 
guide rails 301a and 301b or 302a or 302b. 
[0163] The operation of this embodiment will be 
described below by taking the L-shaped support mem- 
bers 312 as an example. 

[0164] The horizontal support members 312a formed 
at the upper ends of the front support members 312c 
transmit the loads of the driving device 306, the car 304, 
and the counterweight 305 to the guide rails 301a and 
301b or 302a and 302b. The front support members 
312c of the guide rails 301a and 301 b or 302a and 302b 
receive the moment from the driving device 306 and 
thereby prevent the support members 312 from tilting. 
The front support members 312c also support the driv- 
ing device 306. Even when the U-shaped support mem- 
bers 312 are used, the operation is the same except 
that the back support members also receive the 
moment from the driving device 306. 
[01 65] In this embodiment, the driving device 306 can 
be installed in the elevator shaft only by suspending the 
driving device 306 from the guide rails 301 a and 301 b or 
302a and 302b. This simplifies the installation work. At 
the same time, the driving device 306 can be fixed in the 
elevator shaft by the fixed support members 312, 312a, 
312b, and 312c independently of the mutual installation 
dimensions of the guide rails 301a and 301b or 302a 
and 302b. 

[18th Embodiment] 

[0166] FIG. 40 shows the 18th embodiment of the 
present invention. 

[0167] L-shaped support members 312 are sus- 
pended from the upper end portions of guide rails 301a 
and 301b for a car 304 or guide rails 302a and 302b for 
a counterweight 305. Horizontal members 315 are fixed 
to the upper surfaces of the support members 312, and 
the other ends are fixed to the upper portions of the 
other guide rails 301a and 301b or 302a and 302b. 
[01 68] This embodiment has a function of transmitting 



the loads of the car 304, the counterweight 305, and the 
like acting on a driving device 306 to the other pair of 
guide rails. As explained in the 17th embodiment, the 
same function can be achieved even when U-shaped 

5 support members 31 2 are used. 

[0169] In this embodiment, even when the weight of 
the counterweight 305 or the like increases, a bending 
load produced by the load moment can be transmitted 
to the other pair of guide rails. Consequently, the 

10 strength is approximately doubled, so the driving device 
can be firmly fixed. Also, even when an earthquake or 
the like occurs, the four guide rails 301a, 301b, 302a, 
and 302b disperse the load, and this improves the 
safety. 

15 

[19th Embodiment] 

[0170] FIG. 41 shows the 19th embodiment of the 
present invention. 

20 [01 71 ] An L-shaped support member 31 6 is fixed to 
an upper wall 319 of an elevator shaft by anchor bolts 
317. Channel bars 307 for supporting a driving device 
306 are placed on the upper horizontal surface of the 
support member 316. The driving device 306 is fixed on 

25 the channel bars 307. A reinforcing member 318 is 
attached to the support member 316. 
[01 72] In this embodiment, the load acting on the driv- 
ing device 306 is entirely supported by the elevator shaft 
wall 319. 

30 [0173] In this embodiment, when the elevator shaft 
wall 319 is made of reinforced concrete, the driving 
device 306 can be installed in any arbitrary position of 
the elevator shaft wall 319. Also, even before guide rails 
301a, 301b, 302a, and 302b are installed, the driving 

35 device 306 can be installed if there is a gondola or a 
scaffold. Accordingly, the driving device 306 can be 
installed at any arbitrary point during the installation of 
the elevator. 

40 [20th Embodiment] 

.. [01 74] FIGS. 42 to 44 show the 20th embodiment of 
the present invention. 

[0175] FIGS. 42, 43, and 44 show modifications of the 
45 13th, 17th, and 19th embodiments, respectively. Refer- 
ring to FIGS. 42 and 44, elastic members 320 such as 
elastic rubber are interposed between channel bars 307 
for supporting a driving device 306 and support beams 
303a and 303b or a support member 316. FIG. 42 
so shows a modification in which the driving device 306 is 
mounted between guide rails 301a, 301b, 302a, and 
302b. FIG. 44 shows a modification in which the driving 
device 306 is attached to an elevator shaft wall 319. 
Referring to FIG. 43, an elastic member 320a is inter- 
55 posed between a horizontal support member 312a and 
a receiving metal piece 321 on the guide rail 301a 
(301b) or 302a (302b). An elastic member 320b is inter- 
posed between a back support member 312b and the 
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receiving metal piece 321. An elastic member 320c is 
interposed between a front support member 312c and 
the tooth flank of the guide rail 301a (301b) or 302a 
(302b). A support member 321 is fixed to the guide rail 
301a (301b) or 302a (302b) by a through bolt 314 via 
elastic members 320d. The driving device 306 is fixed to 
the front support member 312c by bolts or the like. 
[0176] In this embodiment, the driving device 306 is 
supported while vibrations are insulated between the 
guide rails 301a, 301b, 302a, and 302b or the elevator 
shaft wall 319. Therefore, vibrations generated by the 
driving device while the elevator is running are not 
transmitted to the guide rails 301a, 301b, 302a, and 
302b or the elevator shaft wall 319. Consequently, even 
when the driving device 306 is installed inside the eleva- 
tor shaft, the elevator can be used without generating 
vibrations or noise. 

[21st Embodiment] 

[0177] FIG. 45 shows the 21st embodiment of the 
present invention. 

[01 78] A pedestal 322 directly attached to a mounting 
leg 328 of a driving device 306 is sandwiched between 
front and rear elastic members 323 and fixed to an ele- 
vator shaft wall 319. The lower portion of the pedestal 
322 is supported by a receiving metal piece 326 via an 
elastic member 325. The receiving metal piece 326 is 
fixed to the elevator shaft wall 319 by anchor bolts 327. 
[0179] In this embodiment, the driving device 306 is 
directly attached to the elevator shaft wall 319, and the 
load is supported by the receiving metal piece 326. 
Additionally, the whole driving device 306 is elastically 
supported by the elevator shaft wall 319. 
[0180] Since the driving device 306 is directly 
attached to the elevator shaft, the area occupied by the 
driving device 306 is minimized. The vertical load is 
received by the receiving metal piece 326 and transmit- 
ted to the elevator shaft. However, vibrations generated 
while the elevator is in operation are insulated by the 
elastic members 323 and 325. This allows silent opera- 
tion with no noise. 

[22nd Embodiment] 

[0181] FIGS. 46 and 47 show the 22nd embodiment 
of the present invention. 

[0182] Referring to FIG. 46, a driving device 306 is 
placed in the rear (the rear of a car when viewed from its 
doorway) at the top of an elevator shaft. The driving 
device 306 is so positioned as not to interfere with a hor- 
izontally projected plane 328 of a car 304. The posi- 
tional relationship of a counterweight 305 with the 
horizontally projected plane 328 is not particularly spec- 
ified. 

[0183] Referring to FIG. 47, the driving device 306 is 
placed on the side surface (the side surface of the car 
when viewed from the doorway) at the top of an elevator 



shaft. The driving device 306 is so positioned as not to 
interfere with the horizontally projected plane 328 of the 
car 304. The positional relationship of the counterweight 
305 with the horizontally projected plane 328 is not par- 

5 ticularly specified. The car 304 and the counterweight 
305 are connected by traction sheaves 309 attached to 
the two ends of the driving device 306 via ropes 310. 
The car 304 ascends and descends in the elevator shaft 
by the operation of the driving device 306. 

10 [0184] The ropes 310 are fixed by hitches 330 in the 
lower portion of the car 304 and so positioned as not to 
interfere with the outer surfaces of a car room for 
accommodating passengers. 
[0185] In this embodiment, the car 304 does not con- 

15 tact the driving device 306 even when the car 304 
ascends because the driving device 306 is positioned 
outside the projected plane of the car 304. Accordingly, 
the total height of the elevator shaft can be minimized 
only by ensuring a dimension by which the upper por- 

20 tion of the car does not interfere with the top of the ele- 
vator shaft, without forming any particular installation 
space for the driving device 306 at the top of the eleva- 
tor shaft. 

[01 86] In the inventions according to the 1 3th to 22nd 

25 embodiments described above, the driving device can 
be simply installed while a fixed relationship with the 
guide rails is maintained. This makes a dedicated 
machine house unnecessary. 
[0187] Also, since the driving device can be simply 

30 installed on the elevator shaft wall, no dedicated 
machine house is necessary. 
[0188] Additionally, vibrations can be prevented from 
being transmitted from the driving device to the guides 
rails or the elevator shaft wall. This prevents vibrations 

35 and noise while the elevator is in operation. 

[0189] Furthermore, the driving device can be 
installed in the elevator shaft without forming any spe- 
cific space at the top of the elevator shaft. So, the eleva- 
tor can be installed without separately constructing any 

40 specific machine house. Consequently, it is possible to 
reduce the construction cost, effectively use the space, 
and construct the elevator within short time periods. 

Claims 

45 

1 . An elevator characterized by comprising: 

a car (101) moving up and down along car 

guide rails (104); 
so a counterweight (102) moving up and down 

along counterweight guide rails (105); 

ropes (1 1 1) for suspending said car (101) and 

said counterweight (102); 

a driving device (107) installed at a top of an 
55 elevator shaft (103) above said counterweight 

(102); and 

at least one traction sheave (110) engaging 
with said rope (111) and rotated by said driving 
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device (107), said traction sheave (110) being 
placed close to a wall surface (103b) of an ele- 
vator shaft wall, which is adjacent to a wall sur- 
face (103a) facing said counterweight (102) 
and outside a horizontally projected plane of 
said car (101). 

2. An elevator according to claim 1, characterized in 
that said counterweight (102) is installed at the 
back when viewed from a doorway of said car 
(101). 

3. An elevator according to claim 1, characterized in 
that said driving device (107) comprises a plurality 
of traction sheaves (110). 

4. An elevator according to claim 3, characterized in 
that positions where said car (101) is suspended by 
said ropes (111) suspended from said traction 
sheaves (110) are substantially symmetrical about 
a center of gravity of said car (1 01). 

5. An elevator according to claim 4, characterized in 
that a position where said car (101) is suspended 
by said rope (1 1 1) is moved by a deflection sheave 
(124) placed in an upper portion of said elevator 
shaft (103). 

6. An elevator according to claim 1, characterized in 
that an outside diameter of a frame of said driving 
device (107) is smaller than a diameter of said trac- 
tion sheave (110). 

7. An elevator according to claim 1, characterized in 
that said driving device (107) uses no speed 
reducer. 

8. An elevator according to claim 1, characterized in 
that said driving device (107) comprises a speed 
reducer (117). 

9. An elevator according to claim 1, characterized in 
that hitches (113) of said ropes (111) are formed 
below a ceiling surface of said car (101). 

10. An elevator according to claim 1, characterized in 
that hitches (1 13) of said ropes (1 1 1) are formed in 
a lower portion of said car (101). 

11. An elevator according to claim 1, characterized in 
that said driving device (107) is positioned outside a 
horizontally projected plane of said car (101). 

12. An elevator characterized by comprising: 

a car (101) moving up and down along car 
guide rails (104); 

a counterweight (102) moving up and down 



along counterweight guide rails (105); 

ropes (1 1 1) for suspending said car (101) and 

said counterweight (102); and 

a driving device (107) comprising traction 

s sheaves (1 1 0) engaging with said ropes (111), 

said driving device (107) being installed in an 
upper portion of an elevator shaft (103). and 
said traction sheaves (110) being attached to 
two ends of an output shaft of said driving 

w device (107). 

13. An elevator according to claim 12, characterized in 
that said driving device (107) is a gearless driving 
device using no speed reducer. 

15 

14. An elevator according to claim 12, characterized in 
that said driving device (107) comprises a hollow 
speed reducer (1 1 7) connected to said output shaft 
and a driving motor (126) for applying a driving 

20 force to said speed reducer. 

15. An elevator according to claim 12, characterized in 
that an outside diameter of a frame of said driving 
device (107) is smaller than a diameter of said trac- 

25 tion sheaves (110). 

16. An elevator according to claim 12, characterized in 
that a support leg of said driving device (107) is off- 
set from a plane connecting vertical central lines of 

30 said traction sheaves (1 1 0) in a direction away from 
said car (101). 

17. An elevator according to claim 12, characterized in 
that said driving device (107) comprises a gear 

35 (133) attached to said output shaft (125), a speed 
reducer (131) having a pinion (132) meshing with 
said gear, and a driving motor (130) for applying a 
driving force to said speed reducer. 

40 18. An elevator according to claim 12, characterized in 
that said driving device (107) comprises speed 
reducers (141a, 141b) having output shafts fixed to 
said traction sheaves (110), and a driving motor 
(138) connected to said speed reducers via trans- 

45 mitting means (1 39a, 1 39b). 

19. An elevator according to claim 12, characterized in 
that said driving device (107) comprises speed 
reducers (141a, 141b) fixed to a frame (138b) of a 

so driving motor (138), and traction sheaves (110) 
fixed to output shafts (138a) of said speed reduc- 
ers. 

20. An elevator according to claim 12, characterized in 
55 that at least a portion of an output shaft (144) of 

said driving device (107) has a joint (146). 

21. An elevator according to claim 12, characterized in 
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that an output shaft (144) of said driving device 
(107) has a plurality of joints (146), which are con- 
nected by a joint shaft (147). 

22. An elevator according to claim 12, characterized in 
that said traction sheaves (110) are detachably 
attached to an output shaft (144) via a fastening 
member (148). 

23. An elevator characterized by comprising: 

a car (201) moving up and down along car 
guide rails (204); 

a counterweight (202) installed close to a side 
surface of said car (201) and moving up and 
down along counterweight guide rails (205); 
ropes (211) for suspending said car (201) and 
said counterweight (202) like well buckets; 
a driving device (207) installed at a top of an 
elevator shaft (203) above said counterweight 
(202); and 

at least one traction sheave (210) attached to 
an end portion of said driving device (207) and 
engaging with and driving said rope (21 1), said 
traction sheave (210) being positioned close to 
a wall surface (203b) of an elevator shaft wall, 
which is adjacent to a wall surface (203a) fac- 
ing said counterweight (202), and outside a 
horizontally projected plane of said car (201). 

24. An elevator according to claim 23, characterized in 
that said traction sheaves (210) are attached to two 
ends of said driving device (207). 

25. An elevator according to claim 24, characterized by 
further comprising deflection sheaves (226, 227) 
placed below said traction sheaves (210) to move 
hitches (228) for connecting said ropes (211) with 
said counterweight (202) in a direction of a center of 
gravity of said counterweight (202). 

26. An elevator according to claim 25, characterized in 
that said deflection sheaves (226, 227) comprise 
first deflection sheaves (226) positioned below said 
traction sheaves (210) and second deflection 
sheaves (227) positioned above said first deflection 
sheaves and close to the center of gravity of said 
counterweight (202), and support frames (229, 
230) for fixing said first and second deflection 
sheaves are attached to said counterweight guide 
rails (205). 

27. An elevator according to claim 26, characterized in 
that said support frames (229. 230) are integrated. 

28. An elevator according to claim 24, characterized in 
that positions where said car (20 1 ) is suspended by 
said ropes (211) suspended from said traction 



sheaves (210) are substantially symmetrical about 
a center of gravity of said car. 

29. An elevator according to claim 28, characterized in 
5 that a position where said car is suspended by said 
rope (211) is moved by a deflection sheave (224) 
installed in an upper portion of said elevator shaft 
(203). 

10 30. An elevator according to claim 23, characterized in 
that said traction sheaves (210) are positioned 
within a depth of said car (201), and notches (225) 
are formed in said car (201) to prevent interference 
between said traction sheaves (210) and the hori- 

15 zontally projected plane of said car (201). 

31. An elevator according to claim 23, characterized in 
that an outside diameter of a frame of said driving 
device (207) is smaller than a diameter of said trac- 

20 tion sheaves (210). 

32. An elevator according to claim 23, characterized in 
that said driving device (207) uses no speed 
reducer. 

25 

33. An elevator according to claim 23, characterized in 
that said driving device (207) comprises a speed 
reducer (217). 

30 34. An elevator according to claim 23, characterized in 
that hitches (213) of said ropes (211) are formed 
below a ceiling surface of said car (201). 

35. An elevator according to claim 23, characterized in 
35 that hitches (213) of said ropes (211) are formed in 

a lower portion of said car (201). 

36. An elevator according to claim 23, characterized in 
that said driving device (207) is positioned outside 

40 the horizontally projected plane of said car (201). 

37. An elevator according to claim 23, characterized in 
that said car guide rails (204) are positioned close 
to said counterweight guide rails (205). 

45 

38. An elevator according to claim 23, characterized in 
that said car guide rails (204) and said counter- 
weight guide rails (205) are integrated. 

so 39. An elevator according to claim 23, characterized by 
further comprising a car control panel (201 e) 
placed in that portion of said car (201), which is 
close to said counterweight (202). 

55 40. An elevator characterized by comprising: 

a car (304) moving up and down along a pair of 
car guide rails (301a, 301b); 



17 



33 



EP0905 081 A2 



34 



a counterweight (305) moving up and down 
along a pair of counterweight guide rails (302a, 
302b); 

a plurality of ropes (310) for suspending said 
counterweight (305); 

traction sheaves (309) engaging with said 
ropes (310); 

a driving device (306) for driving said traction 
sheaves (309) attached to two ends of said 
driving device (306); and 
support beams (303a, 303b) for integrally con- 
necting said car guide rails (301a, 301b) with 
said counterweight guide rails (302a, 302b), 
said driving device (306) being mounted on 
said support beams. 

41. An elevator according to claim 40, characterized in 
that said support beams (303a, 303b) for mounting 
said driving device (306) are placed on upper end 
faces of said car and counterweight guide rails 
(301a, 301b, 302a, 302b). 

42. An elevator according to claim 40, characterized in 
that said driving device (306) is attached to said car 
guide rails (301a, 301b) or said counterweight 
guide rails (302a. 302b) via elastic members (320). 

43. An elevator according to claim 40, characterized in 
that said driving device (306) is placed at a top of an 
elevator shaft (331) so as to be positioned at a back 
of said car (304) and outside a projected plane of 
said car. 

44. An elevator according to claim 40, characterized in 
that said driving device (306) is placed at a top of an 
elevator shaft (331) so as to be positioned on a side 
of said car (304) and outside a projected plane of 
said car. 

45. An elevator characterized by comprising: 

a car (304) moving up and down along a pair of 

car guide rails (301a, 301b); 

a counterweight (305) moving up and down 

along a pair of counterweight guide rails (302a, 

302b); 

a plurality of ropes (310) for suspending said 
counterweight (305); 

traction sheaves (309) engaging with said 
ropes (310); 

a driving device (306) for driving said traction 
sheaves (309) attached to two ends of said 
driving device (306); 

support beams (303a, 303b) for integrally con- 
necting said car guide rails (301a, 301b) with 
said counterweight guide rails (302a, 302b); 
and 

a plurality of mounting legs (308a, 308b) 



placed on said support beams (303a, 303b) to 
fix said driving device (306), said mounting legs 
being formed on a lower surface and a side sur- 
face of said driving device (306). 

5 

46. An elevator characterized by comprising: 

a car (304) moving up and down along a pair of 
car guide rails (301a, 301b); 
10 a counterweight (305) moving up and down 

along a pair of counterweight guide rails (302a, 
302b); 

a plurality of ropes (310) for suspending said 
counterweight (305); 
is traction sheaves (309) engaging with said 

ropes (310); 

a driving device (306) for driving said traction 
sheaves (309) attached to two ends of said 
driving device (306); and 
20 fixing plates (31 1a, 311b) placed on upper end 

faces of said car guide rails (301a, 301b) or 
said counterweight guide rails (302a, 302b), 
said driving device (306) being mounted on 
said fixing plates. 

25 

47. An elevator characterized by comprising: 

a car (304) moving up and down along a pair of 
car guide rails (301a, 301b); 
30 a counterweight (305) moving up and down 

along a pair of counterweight guide rails (302a, 
302b); 

a plurality of ropes (310) for suspending said 
counterweight (305); 
35 traction sheaves (309) engaging with said 

ropes (310); 

a driving device (306) for driving said traction 
sheaves (309) attached to two ends of said 
driving device (306); and 

40 support members (312) for fixing said driving 

device (306) to said car guide rails (301a, 
301b) or said counterweight guide rails (302a, 
302b), said support members comprising hori- 
zontal support members (312a) placed on 

45 upper end faces of said car guide rails (301a, 

301b) or said counterweight guide rails (302a, 
302b) and front support members (312c) 
extending downward parallel to said guide rails 
to fix said driving device (306). 

50 

48. An elevator according to claim 47, characterized in 
that said support members are fixed to said car 
guide rails (301a, 301b) or said counterweight 
guide rails (302a, 302b). 

55 

49. An elevator according to claim 47, characterized in 
that said driving device (306) is attached to said car 
guide rails (301a, 301b) or said counterweight 
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guide rails (302a, 302b) via elastic members (320). 

50. An elevator characterized by comprising: 

a car (304) moving up and down along a pair of s 

car guide rails (301a, 301b); 

a counterweight (305) moving up and down 

along a pair of counterweight guide rails (302a, 

302b); 

a plurality of ropes (310) for suspending said to 
counterweight (305); 

traction sheaves (309) engaging with said 
ropes (310); 

a driving device (306) for driving said traction 
sheaves (309) attached to two ends of said is 
driving device (306); and 
a support member (316) attached to an eleva- 
tor shaft wall (319) at a top of an elevator shaft 
(331), said driving device (306) being mounted 
on said support member. 20 

51. An elevator according to claim 50, characterized in 
that said support member (316) is attached to said 
elevator shaft wall (319) via an elastic member 
(320). 25 

52. An elevator characterized by comprising: 

a car (304) moving up and down along a pair of 
car guide rails (301 a, 301 b); 30 
a counterweight (305) moving up and down 
along a pair of counterweight guide rails (302a, 
302b); 

a plurality of ropes (310) for suspending said 
counterweight (305); 35 
traction sheaves (309) engaging with said 
ropes (3 10); and 

a driving device (306) for driving said traction 
sheaves (309) attached to two ends of said 
driving device (306), said driving device (306) 40 
being mounted on an elevator shaft wall (319) 
at a top of an elevator shaft (331). 

53. An elevator according to claim 52, characterized in 
that said driving device (306) is mounted on said 45 
elevator shaft wall (319) via elastic members (323, 
325). 



50 



55 
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